Chemical context
Chromium(III) complexes containing C-meso or racemic-5, 5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane (cyca and cycb) ligands are known to exist in trans or cis octahedral coordination geometries when combined with two auxiliary ligands (House et al., 1983; Eriksen & Mønsted, 1983) . The cycb ligand readily folds to form the cis isomer while the cyca ligand only folds with difficulty into the trans isomer. There are five conformational trans isomers for the cyclam moiety which differ in the chirality of the sec-NH group (Choi, 2009) . Ligands with trans-I, trans-II or trans-V configurations can fold into cis-I, cis-II and cis-V isomers, respectively (Subhan et al., 2011) . Infrared and electronic absorption spectral properties are useful in determining the geometric isomers of Cr III complexes with mixed ligands (Choi et al., 2004; Choi & Moon, 2014; Moon & Choi, 2015) . However, it should be noted that the geometric assignments based on spectroscopic studies alone are less conclusive. In order to study the molecular structure and crystal packing mode of a complex containing Cr III , the cycb ligand and a ZnCl 4 2À counter-anion, we report herein on the preparation and crystal structure of cis-[CrCl(cycb)(OH 2 )]ZnCl 4 Á3H 2 O, (I).
Structural commentary
In the molecular structure of the complex cation, there is one chlorine atom and one water molecule coordinating the Cr III ISSN 2056-9890 ion with an O1A-Cr1A-Cl1A bond angle of 85.74 (4) . The rest of the coordination sites are occupied by four nitrogen atoms of the tetradentate macrocyclic cycb ligand, giving rise to a distorted octahedral coordination sphere.
The cycb ligand is folded about the N2A-Cr1A-N4A line and is in its most stable cis-V conformation (Fig. 1) (Temple et al., 1984) and trans-[CrF(3,2,3-tet)-(OH 2 )](ClO 4 ) 2 ÁH 2 O (3,2,3-tet = 1,5,8,12-tetraazaundecane; Choi & Lee, 2008) , respectively. The Cl1A-Cr1A-N1 and O1A-Cr1A-N3A angles are 170.35 (3) and 172.43 (5) , respectively. The angles N1A-Cr1A-N2A and N3A-Cr1A-N4A are 87.01 (5) and 87.77 (5) , reflecting the distorted octahedral coordination sphere. The tetrahedral [ZnCl 4 ] 2À anion and three additional water molecules remain outside the coordination sphere of Cr III . The complex anion is distorted due to its involvement in hydrogen-bonding interactions. Zn-Cl bonds in the anion span a range from 2.2569 (7) to 2.3131 (8) Å , and the Cl-Zn-Cl angles from 106.02 (4) to 111.49 (3) .
Supramolecular features
Extensive hydrogen-bonding interactions occur in the crystal structure (Table 1 ). The supramolecular architecture involves hydrogen-bonding interactions including the N-H groups of the macrocycles, the O-H groups of coordinating and lattice water molecules as donors, and the anion Cl atoms and O atoms of coordinating and lattice water molecules as acceptors, giving rise to a three-dimensional network structure (Fig. 2 ). Figure 1 The structure of the molecular entities in compound (I), with displacement ellipsoids drawn at the 30% probability level. H atoms bonded to C atoms have been omitted for clarity. (Eriksen & Mønsted, 1983) .
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Synthesis and crystallization
All chemicals were reagent grade materials and used without further purification. The starting material, cis-[CrCl 2 (cycb)]ClÁH 2 O was prepared according to literature procedures (Eriksen & Mønsted, 1983) . Crude cis-[CrCl 2 (cycb)]ClÁH 2 O (0.07 g) was dissolved in 4 mL of 0.01 M HCl at 353 K and the 1 mL of 6 M HCl containing 0.15 g of solid ZnCl 2 were added to this solution. The mixture was refluxed for 30 min and then cooled to room temperature. The resulting solution was filtered and the filtrate was allowed to stand at room temperature for one day to afford purple crystals of compound (I) suitable for X-ray structural analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.96-0.98 Å and N-H = 0.98 Å , and with U iso (H) values of 1.2 or 1.5 Â U eq of the parent atoms. The hydrogen atoms of water molecules were located in difference maps restrained with O-H = 0.84 Å using DFIX and DANG commands. Computer programs: PAL ADSC Quantum-210 ADX (Arvai & Nielsen, 1983) , HKL3000sm (Otwinowski & Minor, 1997) , SHELXT2014/5 (Sheldrick, 2015a), SHELXL2014/7 (Sheldrick, 2015b), DIAMOND (Putz & Brandenburg, 2014) and publCIF (Westrip, 2010) . 
